Structural perturbations in human ADP ribosylation factor-1 accompanying the binding of phosphatidylinositides.
ADP ribosylation factors (Arfs) are members of a family of Ras-related GTPases that regulate a wide variety of intracellular signaling pathways, including the regulation of membrane traffic and organelle morphology. Arfs perform these functions through interactions with Arf-specific guanine nucleotide exchange factors (GEFs), GTPase activating proteins (GAPs), and effectors. Signaling phosphatidylinositides, most commonly phosphatidylinositol (4,5)-bisphosphate (PI(4,5)P(2)) or phosphatidylinositol (3,4,5)-trisphosphate (PI(3,4,5)P(3)), have been shown previously to regulate the activities of a number of these regulators and effectors of Arf. The ability of Arf itself to bind these same phosphatidylinositides also has been reported previously, though without much structural detail. We investigated the ability of human Arf1.GDP (Arf1.GDP) to bind myo-inositol (1,4,5)-trisphosphate (I(1,4,5)P(3)), the soluble headgroup for PI(4,5)P(2), and a short acyl-chain soluble PI(4,5)P(2) analogue using heteronuclear single quantum coherence (HSQC)-based NMR techniques. A patch of positive electrostatic potential on the surface of Arf1.GDP is identified as being directly involved in ligand binding, but structural and stability changes extending to the N-terminal helix and nucleotide-binding site of Arf1 are also documented. The identified binding site and the resultant structural changes are discussed in terms of a possible influence of phosphatidylinositides on the binding of Arf1 to Arf1-GEF and subsequent nucleotide release.